Antitumor efficacy of chimeric antigen receptor T cells against EGFRvIII-expressing glioblastoma in C57BL/6 mice.
Chimeric antigen receptor (CAR) T cell therapy has shown remarkable success in hematological tumors. However, many challenges remain in improving the efficacy of CAR T cells in solid tumors. The epidermal growth factor receptor variant III (EGFRvIII) is only expressed in tumors but barely found in normal tissues, making it a good target for CAR T therapy. It is reported that 31-64% of glioblastoma (GBM) patients are EGFRvIII positive. Here we report the robust antitumor activities of CAR T cells targeting EGFRvIII-expressing mouse GBM cells. In vitro and in vivo, 806-28Z CAR T cells were able to lyse GL261/EGFRvIII cellsin a dose-dependent manner. A low dose of 806-28Z CAR T cells suppressed GL261/EGFRvIII tumor growth, whereas a high dose of 806-28Z CAR T cells completely eradicated xenograft tumors. Higher concentrations of granzyme B in mice plasma were correlated with increased CAR T cells infusion. Enhanced CD8+ T cells infiltration within the tumors were detected by immunohistochemistry in sections from the mice treated by CAR T cells. The 806-28Z CAR T cells can also inhibit the growth of antigenic heterogeneous GBM tumors. More importantly, additional rechallenge experiments indicated that GL261/EGFRvIII cells or parental GL261 cells could not grow in the cured mice. Therefore, the cell dose is a crucial determinant for CAR T efficacy against EGFRvIII-expressing GBM and granzyme B release is a predictive marker for the antitumor efficacy of CAR T cells.